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RANGE SHIFT DISPLAY UNIT AND RANGE SHIFT DISPLAY METHOD 

BACKGROUND OF THE INVENTION 

1. Fi eld of Invention 

[0001] The invention relates to a range shift display unit and a range shift display 
method. 

2. Description of Related Art 

[0002] Conventionally, in a vehicle mounted with an automatic transmission, a 
torque generated by driving an engine is transmitted to a transmission mechanism which 
changes the speed and the rotation after the speed change is transmitted to driven v/heels for 
running the vehicle. For this purpose, the transmission mechanism is disposed with a 
planetary gear unit having a plurality of gear elements and frictional engagement elements 
such as a clutch and brake. By engaging and disengaging the fi-ictional engagement elements, 
a combination in the planetary gear imit of a gear element to which the torque is input and a 
gear element from which the torque is output is changed. 

[0003] In the aforementioned automatic transmission, each of the ranges such as a 
parking (P) range, a reverse (R) range, a neutral (N) range, a drive (D) range, and a low (L) 
range or the like is established, and a range shift display unit is disposed to shift each range as 
well as to display a shift state of the range in the transmission mechanism. In this range shift 
display unit, a predetermined range can be selected by a driver operating a shift lever. 
Namely, when the driver places the shift lever in a predetermined range position such as a P 
range position, an N range position, a D range position, an L range position or the like, a shift 
operation signal is generated by a shift sensor disposed adjacent to the shift lever. Further, a 
target range is detected based on the shift operation signal, a range signal corresponding to 
the detected target range is generated and a drive motor is driven in accordance with the 
range signal. 

[0004] In the meantime, the drive motor is coupled to a manual valve disposed in a 
hydraulic circuit in the transmission mechanism through a detent lever. When the drive 
motor is driven, the manual valve is shifted and, in accordance with shifting of the manual 
valve, a predetermined range pressure is generated. Then, the predetermined range pressure 
is supplied to a hydraulic servo so that frictional engagement elements are selectively 
engaged. 

[0005] Meanwhile, as an example, a position sensor is disposed adjacent to the 
detent lever £md a shift position signal is generated by the position sensor. On the basis of the 
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shift position signal, each shift position of the manual valve such as a P shift position, an R 
shift position, an N shift position, a D shift position, and an L shift position or the like is 
detected, and the shift state of the range in the transmission mechanism is determined. 

[0006] Further, on the basis of the shift position signal, a display signal is 
generated. The display signal is sent to an indicator, which displays the shift state by lighting 
up a display unit for "P", "R", "N", "D", and "L." 

[0007] However, in the aforementioned conventional range shift display unit, even 
if the driver looks at the indicator, it is not possible to identify what range the driver selected 
as the target range by operating a shift lever, namely the target range. 

[0008] Fig. 2 is a time chart for explaining the operation of a conventional range 
shift display unit. 

[0009] In this case, with regard to the range positions, P indicates a state where the 
shift lever is placed in the P range position and D indicates a state where the shift lever is 
placed in the D range position. With regard to the shift position, P indicates a state where the 
manual valve is placed in the P shift position and D indicates a state where the manual valve 
has reached the D shift position. With regard to a display on the indicator, P indicates a state 
where the display unit for "P" is lit up, R indicates a state where the display unit for "R" is lit 
up, N indicates a state where the display unit for "N" is lit up and D indicates a state where 
display unit for "D" is lit up. 

[0010] In this case, when the driver shifts the shift lever from the P range position 
to the D range position to shift from the parking range, that is the current range, to the drive 
range, the drive range is detected, a range signal corresponding to the drive range is 
generated, and the drive motor is driven in accordance with the range signal. Consequently, 
the manual valve is shifted from the P shift position to the D shift position and a D range 
pressure is generated. 

[0011] Further, during this period, the shift position of the manual valve is detected, 
and this shift position continuously changes as shown in Fig. 2. Further, the indicator lights 
each display unit for "P", "R", "N" and "D" in order corresponding to the shift positions. 

[0012] However, even when the driver sees the indicator, the driver can only 
perceive that each display unit for "P", "R", "N", and "D" is lit up in order, but cannot ^ 
identify that the target range is the drive range. Therefore, the driver is required to identify 
the range position by seeing the shift lever which makes the operation for selecting the range 
troublesome. 
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SUMMARY OF THE INVENTION 
[0013] The invention thus provides a range shift display unit and a range shift 
display method, which solves the foregoing problems with the conventional range shift 
display unit, by allowing the driver to easily identify what range the target range is. 

[0014] In various embodiments of a range shift display unit according to this 
invention, the range shift display unit comprises a target range detection device for detecting 
a target range selected based on a shift operation by a driver and generating a range signal 
corresponding to a detected target range and a display processing device for driving a display 
portion corresponding to the target range by a predetermined driving method for the target 
range. 

[0015] In various embodiments of a range shift display method according to this 
invention, this range shift display method comprises the steps of detecting a target range 
selected based on a shift operation by a driver, generating a range signal corresponding to the 
detected target range, driving a display portion based on the range signal, disposing a shift 
device at a shift position for the target range, generating a range pressure corresponding to the 
shift position and driving the display portion corresponding to the target range among a 
plurality of display portions in a display unit by a driving method for a predetermined target 
range. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] The foregoing and further objects, features and advantages of the invention 

will become apparent from the following description of preferred embodiments with 

reference to the accompanying drawings, wherein like numerals are used to represent like 

elements and wherein: 

Fig. 1 is a functional block diagram of a range shift display xmit according to a first 

embodiment of the invention; 

Fig. 2 is a time chart for explaining the operation of a conventional range shift display 

unit; 

Fig. 3 is a schematic view of the range shift display unit according to the first 
embodiment of the invention; 

Fig. 4 is a flowchart showing operation of the range shift display unit according to the 
first embodiment of the invention; 

Fig. 5 is a time chart for explaining operation of the range shift display unit according 
to the first embodiment of the invention; 
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Fig. 6 is a flowchart showing operation of the range shift display unit according to a 
second embodiment of the invention; and 

Fig. 7 is a time chart for explaining the operation of the range shift display unit 
according to the second embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0017] Embodiments of the invention will now be explained in detail with reference 
to the drawings. 

[0018] Fig. 1 is a functional block drawing of a range shift display unit according to 
a first embodiment of the invention. In Fig. 1, a reference character 33 denotes a range 
detection portion as a target range detection device that detects the target range selected based 
on a shift operation by a driver and generates a range signal corresponding to the detected 
target range. A reference character 12 denotes a manual valve as a shift device that is 
disposed at a plurality of shift positions and generates a range pressure corresponding to each 
shift position. Reference character 91 denotes a shift processing device that drives a driver 
motor 22 as a driving device based on the range signal and disposes the manual valve 12 at 
the shift position for the target range. A reference character 5 1 denotes an indicator as a 
display unit provided with a plurality of display portions corresponding to each range. In 
addition, reference character 92 denotes display processing device that drives the display 
portion corresponding to the target range by a predetermined driving method for the target 
range. 

[0019] Fig. 3 is a schematic view of the range shift display unit according to the 
first embodiment of the invention, and Fig. 4 is a flowchart showing the operation of the 
range shift display unit according to the first embodiment of the invention. 

[0020] As shown in Fig. 3, reference character 1 1 denotes a range shift display unit, 
reference character 12 denotes a manual valve as the shift device and a shift valve, reference 
character 13 denotes a valve body forming a hydraulic circuit of the transmission mechanism 
that constitutes an automatic transmission, not shown, and reference character 1 5 denotes a 
detent lever. The manual valve 1 2 is housed in the valve body 1 3 to constitute a part of the 
hydraulic circuit. The manual valve 12 is provided with a spool 12a that is movably 
disposed, and when the spool 12a is moved via the detent lever 15 in the axial directions (the 
directions shown by the arrows A and B), the manual valve 12 is shifted and disposed at a 
predetermined shift position. 

[0021] Accordingly, each range pressure such as an R range pressure, a D range 
pressure, an S range pressure, an L range pressure or the like is generated. Then, the 
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predetermined range pressure is supplied to a predetermined hydraulic servo, not shown, 
through various valves which are not shown, so that frictional engagement elements in the 
transmission mechanism are selectively engaged. 

[0022] Further, two discs 12b are disposed at the tip of the manual valve 12 at the 
side shown by the arrow A, and a pin 15a is attached to an arm portion 15b formed protruded 
to the right of the detent lever 15, as shown in Fig. 3, so that the pin 15a is engaged with an 
engagement groove 12c formed by each disc 12b. The detent lever 15 is provided with a 
plate-like main body 15c and five range engage grooves 15d to 15h are formed at 
predetermined intervals on the upper portion of the main body 15c. 

[0023] Next, each range engagement groove 15d to 15h is formed from the right to 
left in order, as shovm in Fig. 3, corresponding to each range of the automatic transmission, 
that is the parking "P" range, the reverse "R" range, the neutral "N" range, the drive "D" 
range and the low "L" range. In addition, on the left of the main body 15c in Fig. 3, a 
parking rod engagement hole 15i is formed for driving a parking mechanism, not shovm, 
when the parking range is selected. Further, an engagement hole 15j of a rectangular shape is 
formed in a lower portion in substantially the center of the main body 15 c, to which a range 
control shaft 17 which will be explained later is attached. The parking mechanism, not 
shown, of the vehicle is locked in the parking range, and released in other ranges. 

[0024] One end of a detent spring 19, comprised of a leaf spring, is secured to the 
upper end of the valve body 13, and the other end of the detent spring 19 rotatably supports a 
roller such that the roller 19a is selectively engaged with the range engagement grooves 15d 
to 15h. Since the detent spring 19 is attached to the valve body 13 in a shape urged 
downward, as shown in Fig. 3, the roller 19a is always engaged with one engagement groove 
fi*om among the engagement grooves 15d to 15h. The range control shaft 17 is disposed 
integrally with the detent lever 15 through the engagement hole 15j. 

[0025] At the left end of the range control shaft 1 7, as shown in Fig. 3, there is 
formed an engagement portion 1 7a with a rectangular cross section through which the 
engagement portion 17 is connected to a valve driving device 20. The valve driving device 
20 is provided with a box-like casing 21 and a drive motor 22 is mounted as driving means to 
the box-like casing 21. A worm 22a and an electromagnetic clutch 40 are attached to the 
output shaft, not shovm, of the drive motor 22. A worm wheel 23 is attached to a cylindrical 
input shaft, not shovm, of the electromagnetic clutch 40. Further, the worm 22a is meshed 
with the worm wheel 23. 
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[0026] In the electromagnetic clutch 40, an output shaft 40a is disposed like a core 
and coaxially with respect to the input shaft and rotatably supported with respect to the casing 
21. 

[0027] One end of the input shaft is connected to a adsorbing rotor, not shown, and 
one end of the output shaft 40a is connected to an adsorbed disc, not shown. The adsorbing 
rotor and the adsorbed disc are disposed to face each other. The adsorbing rotor can adsorb 
or release the adsorbed disc by exciting or deexciting an excitation coil, not shown, disposed 
in the electromagnetic clutch 40. 

[0028] In addition, a first small gear 45 is attached to the other end of the output 
shaft 40a and meshed with a large gear 46a attached to an intermediate shaft 46 rotatably 
supported with respect to the casing 21. In addition, a second small gear, not shown, is 
attached to the intermediate shaft 46 and meshed with an output gear 27 formed in a fan 
shape. The output gear 27 is rotatably supported with respect to the casing 21 and formed 
with an engagement hole 27a at the central portion. The engagement portion 17a is fitted into 
the engagement hole 27a so that the output gear 27 is engaged with the engagement portion 
17. 

[0029] Reference character 35 denotes a shift lever as a speed selection device, 
which can be placed at a predetermined position among the P range position, the N range 
position, the D range position and the L range position by operation of the shift lever 35. In 
this embodiment, the shift lever 35 is used as the speed selection device. However, a shift 
switch may be used in place of the shift lever 35. 

[0030] A shift sensor, not shown, as a shift operation signal generation device, 
which is disposed adjacent to the shift lever 35, detects a change of a range position of the 
shift lever 35 and generates a shift operation signal SI. The shift operation signal SI is sent 
to a range detection portion 33 as a target range detecting device. The range detection 
portion 33 detects the target range based on the shift operation signal SI, generates a range 
signal S2 corresponding to the detected target range and sends the range signal S2 to a shift 
drive control portion 30. When a shift switch is used as the speed selection device, the shift 
switch also serves as the shift operation signal generation device. 

[0031] Adjacent to the detent lever 1 5, a position sensor 3 1 as a shift position 
detection device is attached to the automatic transmission. The position sensor 3 1 detects the 
position of the detent lever 1 5 as the shift position for the manual valve 12 and generates a 
shift position signal S3. Next, on the basis of the shift position signal S3, each shift position 
of the manual valve 12, that is, the P shift position, the R shift position, the N shift position. 
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the D shift position or the L shift position is detected and the shift state of the range is 
determined in the transmission mechanism. 

[0032] Further, the shift drive control portion 30 is connected with a motor drive 
control portion 29 for driving the drive motor 22 and a clutch drive control portion 32 for 
engaging and disengaging the electromagnetic clutch 40. The drive motor 22 is driven and 
the electromagnetic clutch 40 is engaged and disengaged based on the range signal S2 and the 
shift position signal S3. 

[0033] In the range shift display unit 1 1 with the aforementioned structure, while 
the vehicle is running, the shift processing device 91 conducts shift processing and 
determines whether the range position of the shift lever 35 has been changed by a shift 
operation by the driver based on the range signal S2 sent from the range detection portion 33. 
When the shift processing device 91 determines that the range position has been changed, the 
shift processing device 91 compares the current range before the shift lever 35 is operated 
with the target range after the shift lever 35 is operated and determines whether to drive the 
drive motor 22 in the forward direction or the reverse direction. 

[0034] When the shift processing device 91 determines the direction of driving the 
drive motor 22, the shift processing device 91 commands the clutch drive control portion 32 
to engage with the electromagnetic clutch 40, and commands the motor drive control portion 
29 to drive the drive motor 22 in the thus determined direction of driving. 

[0035] Next, the clutch drive control portion 32 excites the excitation coil such that 
the adsorbing rotor adsorbs the adsorbed disc to engage the electromagnetic clutch 40 while 
the motor drive control portion 29 drives the drive motor 22 in the thus determined direction 
of driving. Accordingly, rotation of the drive motor 22 is transmitted to the output gear 27 
through the output shaft of the drive motor 22, the worm 22a, the worm wheel 23, the input 
shaft of the electromagnetic clutch 40, the adsorbing rotor, the adsorbed disc, the output shaft 
40a, the first small gear 45, the large gear 46a and the second small gear and rotates the range 
control shaft 17 at a predetermined angle in the directions as shown by the arrows C, D. 

[0036] Consequently, the detent lever 1 5 is rotated together with the arm portion 
1 5b at a predetermined angle in the directions shown by the arrows C and D and rotates the 
pin 15a together with the arm portion 1 5b at a predetermined angle in the directions shown by 
the arrows C and D. In this case, when the pin 1 5a is rotated in the directions shown by the 
arrows C and D, the position of the pin 15a in the directions shown by the arrows A and B is 
changed according to the amount of rotation in the directions shown by the arrows C and D. 
Accordingly, the spool 12a is moved only an amount equal to the amount of change in the 
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directions shown by the arrows A and B position of the pin 15a. As a result, the shift position 
of the manual valve 12 is shifted. 

[0037] Further, the shift processing device 91 determines, on the basis of the 
position of the detent lever 15 detected by the position sensor 31, whether the roller 19a is 
engaged with the range engagement groove corresponding to the target range among the 
range engagement grooves 15d to 1 5h. When the roller 19a is engaged with the range 
engagement groove corresponding to the target range among the range engagement grooves 
15d to 15h, the shift processing device 91 commands the clutch drive control portion 32 to 
release the electromagnetic clutch 40 and commands the motor drive control portion 29 to 
stop the drive motor 22. 

[0038] Then, the clutch drive control portion 32 immediately releases excitation of 
the excitation coil, and disengages the electromagnetic clutch 40 so as not to transmit the 
rotation of the drive motor 22 to the output shaft 40a and the motor drive control portion 29 
stops the drive motor 22. In this manner, the detent lever 15 is located in a state where the 
roller 19a is engaged with the range engagement groove corresponding to the target range 
among the range engagement grooves 15d to 15h. Then, the position sensor 31 detects the 
position of the detent lever 15 as the shift position of the manual valve 12 and generates the 
shift position signal S3, 

[0039] In the meantime, a shift state determination processing device, not shown, 
processes shift state determination and determines the shift state of the range in the 
transmission mechanism based on the shift position signal S3. Next, the display processing 
device 92 of the shift operation control portion 30 processes the display, sends a display 
signal S4 to a driver 50 based on the range signal S2 and the shift position signal S3 and the 
driver 50 actuates an indicator 51 as a display device based on the display signal S4. The 
indicator 51, provided with display units 52 to 56 for "P", "R", "N", "D", and "U\ lights up 
and blinks by driving each display unit 52 to 56 and displays the shift state. 

[0040] In this case, when the shift lever 35 is operated, driving of the drive motor 
22 is started, and the shift position of the manual valve 12 starts being shifted. A blinking 
processing device, not shown, of the display processing device 92, on the basis of the range 
signal S2, blinks by driving the display unit corresponding to the target range by a 
predetermined driving method for the target range, and in this embodiment, by a first driving 
method for the target range. When the shift position of the manual valve 12 has reached the 
shift position for the target range, a lighting processing device, not shown, of the display 
processing device 92, on the basis of the shift position signal S3, lights up by driving the 
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display unit corresponding to the target range by a predetermined driving method for the 
target range, and in this embodiment by a second driving method for the target range. 

[0041] In the aforementioned manner, when the range position is shifted by 
operating the shift lever 35, the display unit corresponding to the target range blinks. 
Therefore, the driver can easily identify the target range by seeing the indicator 5 1 . 
Accordingly, the need to identify the range position by seeing the shift lever 35 is eliminated, 
thereby streamlining the work for selecting a range. 

[0042] Further, the display unit for the target range blinks until the shift position of 
the manual valve 12 reaches the shift position for the target range. Therefore, it can be easily 
identified that the drive motor 22 is being driven and the shift position of the manual valve 12 
is being shifted. Accordingly, operability of the shift lever 35 is improved. 

[0043] Next, the flowchart of Fig. 4 will be explained. As shown in Fig. 4, the 
process proceeds to Step SI where the range shift display unit 1 1 remains in the standby 
mode until the shift lever 35 is operated. When the shift lever 35 is operated, the process 
proceeds to Step 82. 

[0044] In Step S2, shifting of the shift position of the manual valve 12 is started. In 
Step S3, a determination is made as to whether the shift position has reached the shift 
position for the target range. If the shift position has reached the shift position for the target 
range, the process proceeds to Step S4. Otherwise, the process proceeds to Step S5. 

[0045] In Step S4, the display unit for the target range is lit up and the process is 
completed. In Step S5, the display unit for the target range blinks, and the process retums to 
Step S3. 

[0046] Fig. 5 is a time chart for explaining the operation of the range shift display 
unit according to the first embodiment of the invention. 

[0047] In this case, with regard to the range position, P indicates a state where the 
shift lever 35 (as shown in Fig. 3) is placed in the P range position and D indicates a state 
where the shift lever 35 is placed in the D range position. With regard to the shift position P 
indicates a state where the manual valve 12 is placed in the P shift position and D indicates a 
state where the manual valve 12 has reached the D shift position. Further, with regard to 
display on the indicator 51, P indicates a state where the display unit 52 for "P" is lit up, and 
D indicates a state where the display unit 55 for "D" is lit up after being made to blink. 

[0048] In this case, the driver shifts from the parking range, which is the current 
range, to the drive range, which is the target range, at a timing tl . When the driver moves the 
shift lever 35 from the P range position to the D range position, a D range is detected and the 
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range signal S2 is generated. Then, in accordance with the range signal S2, the drive motor 
22 is driven. Consequently, the manual valve 12 is shifted from the P shift position to the D 
shift position and D range pressure is generated. 

[0049] Further, during this period, the shift position of the manual valve 12 is 
detected, and continuously changed as shown in Fig. 5. In addition, the display processing 
device 92 lights up the display unit 52 for "P" until the timing tl, blinks the display unit 55 
for "D" from the timing tl to a timing t2, and lights up the display unit 55 of "D" fi-om the 
timing t2 onwcird. 

[0050] Next, a second embodiment of the invention will be explained. 

[0051] Fig. 6 is a flowchart showing operation of the range shift display unit in the 
second embodiment according to the invention. In this case, when a shift lever 35 as the 
speed selection device (shown in Fig. 3) is operated to start driving the drive motor 22 as 
driving means, and shifting of the shift position of the manual valve 12 as a shift device and 
shift valve is started, a lighting processing device, not shovra, of the display processing 
device 92, on the basis of the range position signal S2, lights up by driving the display unit 
corresponding to the target range by a predetermined driving method for the target range, and 
in this embodiment, by a driving method for the third target range. Next, a blinking 
processing device, not shown, on the basis of the range position signal S2, makes each 
display unit corresponding to each range from the current range to the target range, namely 
the transient ranges blink by driving them, by a driving method for the transient ranges. 
When the shift position of the manual valve 12 has reached the shift position for the target 
range, the lighting processing device again lights up by driving the display unit corresponding 
to the target range by the driving method for the third target range. 

[0052] As above described, when the range position is shifted by operating the shift 
lever 35, the display unit corresponding to the target range is lit up. Therefore, the driver can 
easily identify which range the target range is in by seeing the indicator 5 1 as the display 
device. Therefore, the necessity of identifying the range position by seeing the shift lever 35 
is eliminated, thereby streamlining the work for selecting a range. 

[0053] Further, the display unit for the transient ranges is made to blink until the 
shift position of the manual valve 12 has reached the shift position for the target range. 
Accordingly, it can be more easily identified that the drive motor 22 is driven and the shift 
position of the manual valve 12 is shifted and therefore operability of the shift lever 35 can be 
improved. 
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[0054] Next, the flow chart of Fig. 6 will be explained. As shown in Fig. 6, the 
process proceeds to Step S 1 1 where the range shift display unit 1 1 remains in the standby 
mode until the shift lever 35 is operated. When the shift lever 35 is operated, the process 
proceeds to Step SI 2. In Step SI 2, shifting of the shift position of the manual valve 12 is 
started. In Step SI 3, the display unit for the target range is lit up. 

[0055] In Step SI 4, a determination is made as to whether the shift position has 
reached the shift position for the target range. If the shift position has reached the shift 
position for the target range, the process proceeds to Step SI 5. Otherwise, the process 
proceeds to Step 16. 

[0056] In Step SI 5, the display unit for the target range is lit up and the process is 
completed. In Step SI 6, the display unit for the transient ranges are made to blink, and the 
process returns to Step SI 4. 

[0057] Fig. 7 is a time chart for explaining the operation of the range shift display 
unit according to the second embodiment of the invention. 

[0058] In this case, with regard to the range position, P indicates a state where the 
shift lever 35 (as shown in Fig. 3) is placed in the P range and D indicates a state where the 
shift lever is placed in the D range position. With regard to the shift position, P indicates a 
state where the manual valve 12 is placed in the P shift position and D indicates a state where 
the manual valve 1 2 has reached the D shift position. With regard to the display on the 
indicator 51, P indicates a state where the display unit 52 for the "P" is lit up until the timing 
til, blinks from the timing tl 1 to the timing tl2 and turned off at the timing tl2 onward, R 
indicates a state where the display unit 53 for "R" is tumed off until the timing tl2, blinks 
from the timing tl2 to the timing tl3 and tumed off at the timing tl3 onward, N indicates a 
state where the display unit 54 for "N" is tumed off until the timing tl3, blinks from the 
timing tl3 to the timing tl4 and tumed off at the timing tl4 onward, and D indicates a state 
where the display unit 55 for "D" is turned off until the timing tl 1, lit up from the timing tl 1 
to the timing tl4, blinks from the timing tl4 to the timing tl5, and lit up at the timing tl5 
onward. 

[0059] In this case, when the driver moves the shift lever 35 from the P range 
position to the D range position to shift from the parking range which is the current range to 
the drive range which is the target range, the shift operation signal SI is generated by the shift 
sensor and the range signal S2 is generated by the shift operation signal S 1 . Next, the drive 
motor 22 is driven in accordance with the range signal S2. Consequently, the manual valve 
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12 is shifted fi-om the D shift position to the P shift position and the D range pressure is 
generated. 

[0060] Further, during this period, the position sensor 3 1 detects the shift position 
of the manual valve 12 and the shift position is continuously changed as shown in Fig. 7. In 
addition, on the basis of the shift position signal S3, the display processing device 92 lights 
up the display unit 52 for "P" until the timing til, lights up the display unit 55 for "D" fi-om 
the timing tl 1 to the timing tl4, blinks the display unit 52 for "P" from the timing tl 1 to the 
timing tl2, blinks the display unit 53 for "R" from the timing tl3 to the timing tl4, blinks the 
display unit 54 for "N" from the timing tl4 to the timing tl5, blinks the display unit 55 for 
"D" from the timing tl4 to the timing tl5 and lights up the display unit 55 for "D" at the 
timing 1 1 5 onward. 

[0061] In each embodiment as above described, when the manual valve 12 has not 
reached the shift position for the target range, a predetermined display unit is flashed. The 
display unit can also be lit up in a different color from the color used in the display device for 
the target range, a display device indicating that the manual valve 12 is at operation is lit up, 
or a buzzer can be made to sound. 

[0062] In each embodiment as above described, an explanation was given regarding 
a vehicle mounted with an automatic transmission. However, the invention may be applied to 
an electrically powered vehicle such as an electric vehicle and hybrid vehicle or the like. In 
these cases, a motor is disposed as the driving means for locking and releasing the parking 
mechanism. 

[0063] The present invention is not limited to the embodiments as disclosed above, 
but various modifications can be permitted based on the spirit of the inventions, and these 
modifications shall not be excluded from the scope of the invention. 



